Abstract. This study investigates the relationship between consumption and income from the Absolute Income Hypothesis perspective for the Economic Community of West African States (ECOWAS). As a modelling strategy, we use the Common Correlated Effect Mean Group (CCEMG) estimator that deals with both slope heterogeneity and cross-sectional dependence. The results show that consumption strongly depends upon current income in all the countries, thereby providing support for the Keynesian theory of consumption. The results also reveal heterogeneity in the elasticity of consumption with respect to income. Therefore, tax reductions may be a good instrument to stimulate household consumption in ECOWAS countries.
Introduction
Modelling consumption function has been an area of intensive research in both economics and applied econometrics since the work of Keynes [1] . According to the Keynesian absolute income hypothesis consumption is a positive and a linear function of national income, and as income increases consumption expenditure also increases but less than proportionately. This implies that the marginal propensity to consume is smaller than the average propensity to consume. Keynes did not deny that other variables affect consumption but he argued that current income is the key determinant of current consumption. This relationship was estimated for many countries using various econometric methods. Later, Duesenberrey [2] challenged the Keynesian theory of consumption and introduced the Relative Income Hypothesis. According to this hypothesis, household consumption depends not just on its current income, but on its income relative to those of its group. On the other hand, the Life Cycle Hypothesis due to Modigliani and Brumberg [3] and Ando and Modigliani [4] stipulates that household consumption depends in part on current income, but also on lifetime expected income and wealth. Similarly, the Permanent Income Hypothesis (PIH) advocated by Friedman [5] showed that consumption is determined by permanent income rather than transitory or relative income. Permanent income represents the stable income which households expect to persist into the future while transitory income represents the difference between the short term current income and the permanent income. According to the Permanent Income Hypothesis, only changes in permanent income can alter consumption. Hall [6] introduced rational expectations into the life cycle and permanent income hypotheses and argued that current consumption is adequate to determine future consumption, disposable income, both current and past, have no effect on future consumption.
The study of consumption behavior plays a central role in economics. First, consumption determines saving defined as the portion of income not consumed. It follows that the consumption behavior has an impact on the long term economic growth. Second, since consumption expenditure represents a major component of gross domestic output, understanding how consumers respond to income shocks is essential for evaluating the macroeconomic impact of tax and labor market reforms.
A number of empirical studies estimated consumption functions for individual countries and groups of countries. For instance, Khan and Mohammed [7] and Mallik and Pradhan [8] obtained evidence supporting the absolute income hypothesis in Pakistan and India, respectively. Saad [9] confirmed the leading role of income and wealth in private consumption in the case of Lebanon. Ibrahim [10] and Algaeed [11] reported that income has a positive effect on private consumption in Saudi Arabia. Verter and Osakwe [12] also found that disposable income impacts significantly on household spending in the Czech Republic. Bedir and Kantar [13] confirmed the validity of the Keynesian Absolute Income Hypothesis for 16 EU and 26 OECD countries. According to Nikbin and Panahi [14] , private consumption is positively related to GDP in Iran. Lunfang et al. [15] rejected the permanent income hypothesis in favor of the absolute income hypothesis for China. In the African context, Kweka and Morrissey [16] found no evidence of impact of growth of GDP on consumption expenditure in Tanzania. In the case of Cameroon, Forgha [17] found that disposable income impacted positively on private consumption. The results obtained by Chioma [18] suggested that an increase in income has no significant effect on private consumption in Nigeria. This finding has been challenged by Akekere and Yousuo [19] , Odionye et al. [20] and Ezeji and Ajudua [21] who reported a positive and significant impact of income on private consumption. Ofwona [22] also validated the absolute income hypothesis for Kenya. Bonsu and Muzindutsi [23] showed that income has a long-run positive effect on household consumption in Ghana. Sekantsi [24] and Damane [25] investigated the case of Lesotho and found that higher income is associated with higher private consumption.
Despite the literature on the test of the absolute income hypothesis, there exists a paucity of empirical studies on this subject for West African countries. This study investigates the relationship between consumption and income for 12 ECOWAS countries. As a modeling strategy, we employ the Common Correlated Effects Mean Group (CCEMG) estimator developed by Pesaran [26] that accounts for both slope heterogeneity and cross-section dependence.
The remainder of the paper is organized as follows. Section 2 describes the empirical model and data. Section 3 outlines the modelling strategy employed for the empirical analysis. Section 4 reports and discusses the empirical results of the study. Finally, Section 5 concludes the study and provides some policy recommendations.
Empirical Model and Data
The objective of this work is to estimate the relationship between consumption and income. To do so, we specify a typical linear panel consumption equation as follows: log log
where C it is real private consumption and Y it is real income of country i in year t. The coefficient on income is expected to be positive and lower than one. It is allowed to be heterogeneous across countries. We use annual data on real household final consumption expenditure and real gross domestic product (GDP) for 12 ECOWAS countries including: Benin, Burkina Faso, Cote d'Ivoire, Gambia, Ghana, Guinea Bissau, Mali, Niger, Nigeria, Senegal, Sierra Leone, and Togo. Both variables are measured in constant 2010 US dollar and then expressed in logarithmic form. The data cover the period 1970-2016, except for Gambia and Nigeria (1981 Nigeria ( -2016 . All data series were obtained from the 2018 World Development Indicators of the World Bank. Table 1 presents the descriptive statistics for each country and the panel as a whole. This Table shows heterogeneity across countries. The average consumption expenditure (in log) ranges from 20.07 in Guinea Bissau to 25.592 in Nigeria. Similarly, the average GDP (in log) varies from 20.165 in Gambia to 25.970 in Nigeria.
Econometric Methodology
Before estimating the consumption function, three econometric key issues need to be addressed. The first issue is to test for cross-sectional dependence in the variables. In presence of cross-sectional correlation, standard panel estimation methods produce inconsistent estimates (Breusch and Pagan, [27] ; Pesaran [28] ; Eberhardt and Teal [29] ; Kapetanios et al. [30] ; Sarafidis and Wansbeek [31] . The second important issue to test is whether or not the slope coefficients are homogeneous among panel members. The third issue is related to the presence of a meaningful long-run relationship between consumption and GDP.
Testing for Cross-sectional Dependence
To test for cross-sectional dependence in panel data, the econometric literature proposes various tests. In Eq.(1), the null hypothesis of no cross-sectional dependence is H0: cov(u it , u jt )=0 for all t and ≠ i j. Initially, Breusch and Pagan [27] proposed the following Lagrange Multiplier (LM) statistic:
where ˆi Pesaran [28] proposed the scaled version of the LM statistic, which is defined for balanced panels as follows:
This statistic is asymptotically distributed as standard normal. To address the size distortion of LM and LMS, Pesaran [28] also proposed a more general cross-sectional dependency test that is defined as follows:
In the case of an unbalanced panel, the CD test statistic becomes:
Under the null hypothesis of no cross-sectional dependence, the CD test statistic is asymptotically distributed as standard normal. Table 2 reports the results of the tests for cross-sectional dependence in the variables and the residuals. The results indicate that the null hypothesis of no cross-sectional dependence across the members of panel is strongly rejected. This suggests that there are cross-section connections among ECOWAS countries, and that a shock to one of them is likely to affect the others. LGDP is the log of real gross domestic product. * indicates rejection of the null hypothesis at the 5% significance level.
Testing for Slope Homogeneity
In most standard panel data estimation methods, the slope coefficients are assumed to be identical across countries. If this assumption does not hold, these methods will produce inaccurate results (Pesaran and Smith, [32] ; Pesaran et al. [33] ). Even though ECOWAS countries belong to the same geographic area, they are not identical in terms of economic development.
The standard F-test is widely used to test the null hypothesis of slope homogeneity H 0 :  i = for all i against the alternative of heterogeneity H 1 :  i ≠  j for a non-zero fraction of pair-wise slopes. However, the F-test requires that the explanatory variables are strictly exogenous, and the error variances are homoscedastic. Swamy [34] proposed a slope homogeneity test that relaxes the assumption of homoscedasticity allowing for group-wise heteroscedasticity. This test is based on the following statistic: 
The small sample properties of the delta test can be improved by using the following mean and variance bias adjusted version:
Under the null hypothesis, the delta test and its adjusted version have an asymptotic standard normal distribution. 
Estimation Method
To deal with both cross-section dependence and parameter heterogeneity, we employ the Common Correlated Effects Mean Group (CCEMG) estimator designed by Pesaran [26] . This method has been shown to be robust to omitted variables bias and endogeneity of regressors. The CCEMG estimator assumes the following multifactor error structure:
where  i is an individual effect, f t is a mx1 vector of unobserved common effects with country-specific factor loadings  i and  it are individual country-specific idiosyncratic errors assumed to be distributed independently of the common factors and across i. In Eq.(10)  i is a mx1 loading vector capturing the country-specific effect of the common factor f t , and e it are idiosyncratic errors assumed to be distributed independently of logY it and f t . The error term,  it , is allowed to be correlated with income through the presence of the factors f t in both. The CCEMG estimator eliminates unobserved common factors by using simple cross-section averages of the dependent and independent variables as additional regressors: log log log log
The consistent estimate of the parameter  is obtained as simple average of the group-specific estimates.
To know if we can refer to Eq.(1) as a long run relationship, we test for unit root in the residuals obtained from the CCEMG estimator. To this end, we apply the Cross-sectionally Augmented DickeyFuller (CADF) panel unit root test proposed by Pesaran [36] , which takes into account both slope heterogeneity and cross-section dependence. This test follows the Common Correlated Effects approach by augmenting the ADF regressions with cross section averages.
Empirical Results and Discussion
We begin the empirical analysis by checking the time-series properties of the variables by means of unit root tests. We first apply the well-known IPS test developed by Im et al. [37] , which is less restrictive and more powerful compared to the other first generation panel unit root tests. The IPS test allows heterogeneity in the autoregressive coefficient. However, this test assumes that the errors are independent across countries. Given the above results, we employ the Cross-sectional Augmented Dickey-Fuller (CADF) test proposed by Pesaran [36] . The results of these tests reported in Table 4 indicate that the null hypothesis of unit root cannot be rejected for both variables. However, when applied to the first differences of the variables, the null hypothesis of unit root is clearly rejected. Thus, we can regard the variables as being integrated of order one, which suggests that there might be a longrun relationship among them. The existence of cross-sectional dependency and slope heterogeneity among countries make the CCEMG estimator suitable for estimating the long and short run relationships between consumption and income. The long and short run coefficients are derived from averaging the coefficient estimates from individual time-series regressions. The results are presented in Table 5 . For each regression we test the residuals for stationarity using heterogeneous panel unit root tests. The CADF and IPS test results displayed at the bottom of the Table suggest rejection of the null hypothesis of unit root in the residual series. Therefore, we can conclude that there exists a long run relationship between consumption and income over the period under study. Owing to this fact, we proceed with the analysis of the long and short run estimates. The results show a strong and significant relationship between household consumption and current income. The long-term elasticity of household consumption with respect to current income is about 0.93 for the panel. This means that a 1% increase in income results in a 0.93% increase in private consumption expenditure. The fact that the elasticity is lower than one implies that as income increases the average consumption propensity decreases. This finding is consistent with the absolute income hypothesis advocated by Keynes [1] , and indicates that private consumption strongly depends on current income. The individual country estimates show considerable heterogeneity in the relationship between consumption and income. The long run elasticity ranges from 0.512 in Mali to 1.992 in Gambia. All the coefficients are positive and statistically significant at the 5% level of significance.
We look at the short run estimates. The short run elasticity is highly statistically significant with a value of 0.691 for the panel, implying that in the short-run an increase of 1% in the current income would increase current consumption by 0.691%. This result confirms the strong dependency of current consumption to current income. The short run elasticity coefficient ranges from 0.105 in Mali to 1.043 in Sierra Leone. The point estimate of the error correction term is negative and significant for the panel and individual countries. This provides evidence in support of the existence of a long-run relationship between consumption and income, and also suggests that income Granger-causes consumption expenditure in the long run. Thus even at the individual country level there is evidence supporting the absolute income hypothesis. [26] . IPS unit root test provides W-t-bar statistic, whereas the CADF test provides z-t-bar statistic with p-values in parentheses. Optimal lag length was determined using AIC with a maximum of 5. IPS and CADF tests are conducted in the case of an intercept only.
* and ** indicate significance at the 5% and 10% levels, respectively.
Conclusion and Recommendations
In this study, the relationship between private consumption and income was examined for 12 ECOWAS countries over the period from 1970 to 2016. Contrary to previous panel studies which are typically based on standard panel estimators, we have made use of a more efficient panel estimation framework which controls for both parameter heterogeneity and cross-section dependence among the panel groups. Our empirical strategy deals with these issues using the Common Correlated Effects Mean Group estimator developed by Pesaran [26] . The results strongly support the hypothesis that consumption is strongly and positively associated with current income both in the short and long run. The long-term elasticity of consumption with respect to income was found 0.93 for the panel and varies between 0.512 and 1.992. The short term elasticity was about 0.691 for the whole panel and varies between 0.105 and 1.043. As a result, we can conclude that the Keynesian absolute income hypothesis is valid in ECOWAS countries. From a policy perspective, this finding suggests that tax policy aimed at reducing income taxes will increase household consumption in ECOWAS countries.
